Responsible innovation combines philanthropic and economic aspects and it is common to refer to entrepreneurs who lead it as "social entrepreneurs". The present study of 100 Mexican SMEs, provides knowledge of exploratory nature about what the models of organization are conducive to SMEs in the generation and development of responsible innovations. Through the statistical technique of cluster analysis, this study identified and characterized four models of organization according to the level of social entrepreneurship reached: (1) "The techno-scientific organization", (2) "The techno-social organization", (3) "The capitalist-social organization" and (4) "The capitalist organization". While in Europe the dominant discourse about responsible innovation focuses on the control of the risk of social rejection of the advance of science and technology; in contexts such as the Mexican, the phenomenon is configured as the mechanism through which entrepreneurs articulate its technological and scientific capabilities to solve priority and specific problems of the society, however, the social impact does not crucially affect their business initiatives. The techno-scientific organization (50% of studied SMEs) is proposed as the model of organization with greater viability for Mexican entrepreneurs.
Introduction
Business organizations seem to agree with the idea that its activity cannot ignore the expectations of different interest groups calling for ethical business with reputable business practices, covering new concepts of risk and of opportunity. Responsible Innovation (IR) is the concept that aims to collect the interaction between innovation and social values. It challenges a better understanding of the effects of human actions and how the multi-level innovation system affects society in general.
In most developed countries, first attempts have emerged to promote and regulate the concept legally, designating a total budget of 91 million euros in support of research and implementation of responsible innovation [1] .
The rest of this paper is organized as following. First, a review of the literature of the theory of social entrepreneurship and responsible innovation in the context of SMEs is discussed; in the next section, the research method is described, followed by results that give rise to a discussion section, and finally, conclusions and possible lines of research which could enrich the field of knowledge are exposed.
Theoretical background

Creating new businesses that add social value
The concept of social entrepreneurship (SE) emerged at the end of the 90´s in the United States [6, 7, 8, 9, 10, 11] and in the United Kingdom [12, 13, 14, 15] . However, recently it has been the subject of academic discussion [16, 17, 18, 19, 20, 21] . SE includes different concepts for different people and research communities. One school of thought referred to SE as the management of scenarios to create social value [22, 23] . A second group of researchers define SE as a socially responsible business involvement in practice [24, 25] . Finally, a third line of thought describes it as an instrument to solve social problems and means of social transformation [26] .
As part of the effort to provide an integral concept of SE, the researchers Mair and Marti, [18] (p. 37) defines it as: A process of creation of value by combining resources in an innovative way to produce opportunities for social change, satisfying social needs.
Literature that refers to the process of social entrepreneurship includes the supply of goods and services and the creation of new organizations. However, the conceptualization of the term "social" is the most important challenge within this field of study. This term, added to the concept of "entrepreneurship", theoretically separates it from the normal venture and transforms it into a field of knowledge in itself with conceptual premises and its own research methods.
Several researchers, supported by the argument that the primary purpose of social entrepreneurship is the creation of social value, proposed that "non-profit" organization model is the model of a distinctive organization that embodies it. However, this study takes a different perspective. Business models for profit successful as the Grammense Bank, which offers at least 95% of its loans to women in extreme poverty, shows that the phenomenon of the SE can incarnate in different organization models. In this sense, it is considered that the main difference between a normal entrepreneurship and social entrepreneurship rests on the level of priority that is assigned to the expectation of generating social value as opposed to economic value. In a normal venture, the social value is the residue of the achievement of the economic value [27] . On the theory of social entrepreneurship, the main focus of business is to obtain social value, although Mair and Marti argue that [18] (p. 39), the social entrepreneurship initiatives can design strategies to produce economic value as a critical activity that guarantees the fulfilment of its mission and financial selfsufficiency.
Responsible innovation: new contract between science, technology, innovation and society
Innovation is a multidimensional process whereby organizations transform ideas into new or improved products, services or processes, to grow, compete and differentiate themselves successfully in their markets [28] . Despite being designed as a business tool to achieve growth and economic prosperity, it is not a completely virtuous concept. Through the theories of innovation management, the concept has evolved to finding space for the recognition within the scientific, business and political communities of the importance of adding ethical considerations and including social concerns between the innovation process and adoption of new technologies. As a result of discussion of the public rejection in recent advances in the field of nanotechnology, the EU focused its public policy on the notion of the concept IR [29] , to support projects for research and innovation through Horizon 2020 program.
Although the academic discussion of the impact on society of the advancement of science and technology is not a new theme, there is a recent interaction of a research community that aims to join, strengthen and criticize the prospects of the role of responsibility in the research and the process of scientific development, to solidify its elements and implications in academic and industrial laboratories. A clear attempt in this way is the scientific publication Journal of Responsible Innovation (JRI), whose first issue, was reported at the beginning of 2014 and which has presented texts focused on the concept of IR and its institutionalization. A widely quoted definition of IR is the proposal by Von Schomberg [30] (p. 50), who define IR as: interactive and transparent process by which societal actors and innovators become mutually responsive to each other with a view to the (ethical) acceptability, sustainability and societal desirability of the innovation process and its marketable products. For his part, Owen [31] distinguishes four dimensions to the government's science, innovation and institutionalization of the concept: (1) inclusion, (2) anticipation, (3) responsiveness and (4) reflexivity.
About 90% of IR research has been published from the year 2011, coming from various disciplines such as: science, technology, engineering, computer and information technology, innovation, sociology, psychology, politics, ethics and business [32] . Initially the empirical research was focused on topics of nanotechnologies, geo-engineering, biomedical technologies, public involvement and dialogue processes. However, the research has expanded its focus with business themes such as adoption and implications of IR organizations [33] ; academic spin-offs [34] ; SMEs [35] ; implementation IR in finance [36, 37, 38] and automotive sector [39] . It can be assumed that the IR concept involves a set of assumptions that make it a concept of multidisciplinary nature: (1) focus on research and product innovation to benefit social and environmental; (2) involvement of society in the early stages of the innovation process, including non-governmental groups as spokespersons of the public value; (3) evaluation and effective prioritization of social, ethical and environmental impacts at all stages of the innovation process; (4) regulatory mechanisms to anticipate and handle problems and opportunities, and give immediate response to adverse circumstances, and (5) openness and transparency as integral components of the research and innovation process.
Responsible innovation: New strategy for development of SMEs
SMEs are mostly defined by the number of workers employed. The limit is 250 workers. SMEs represent 99% of the business world. According to the OECD [39] , they are essential for the economic growth of any nation contributing 50% to 60% of employment. There is a limited literature that defines the processes and criteria related to the IR in the context of SMEs [4] . Responsible innovation in SMEs research, has been dispersed across different disciplines and research communities, such as the management of innovation, sustainable entrepreneurship, clean production, sustainable management, and more recently, social innovation [5] . From the line of thought of sustainable management, there are terms proposed to define an innovation that seeks to solve a social or environmental problem as sustainable development innovation [41] , sustainability innovation [42] , CRS-driven innovation [43] , sustainability-related innovation [44] , sustainabilityoriented innovation [4] and responsible innovation [35] .
With a prior design of systems, the SMEs can develop new value propositions for social and environmental impact including its inseparable aspiration of business [45] . On the other hand, the literature suggests that while large companies develop their innovation process managing a diversified portfolio of innovations, giving priority to the realization of projects with the greatest potential for commercialization; SMEs instead, concentrate its efforts and limited resources on a small number of products and/or services, even only one. For many SMEs, a responsible innovation is its main product, service or business model and, therefore, operation centre [35] . It is not difficult to imagine that SMEs will play a decisive role in future responsible innovation cycles, generating a healthy interaction between large and small companies. Due to its characteristics of flexibility and ability to adapt to changes more quickly and with greater independence, the design of IR can generate in the bosom of SMEs. On the other hand, the development of IR could be dominated by large companies, being those more robust financially and with powerful marketing channels.
Reasons influencing social entrepreneurship
Of the collection of data from a sample of Mexican companies located in the North, Centre and South of the country, it was determined to identify and characterize groups of companies according to the level of social entrepreneurship that played a role in the development of responsible innovation. The study proposes the following research question.
What are the organizational models through which SMEs lead responsible innovations?
Traditional entrepreneurship literature considered two traditional prerequisites in the process of creating a business venture [46] .
(1) Perceived desirability (2) Perceived feasibility However, in the literature of Social Entrepreneurship, Mair and Noboa, [47] argue that entrepreneurs aspiring to social change are influenced also by additional values.
(3) Emotional empathy (4) Cognitive moral development
In this context, while around the world there are people with the characteristics necessary to innovate responsibly, a few make concrete decisions to undertake a sustainable business. For this reason, Hocker [42] proposes to add two elements to the personality of a social entrepreneur.
(5) Self-efficacy (6) Social support Based on these characteristics and their level of influence on the personality of the social entrepreneur, Hockerts [43] proposes to define three profiles:
The activist entrepreneur: It is defined as the type of entrepreneur who has the ability to "feel the pain" of people and the environment. Personal experience from unjust causes is channelled as inspiration to engage in social adventures, which proclaims its ideas and commitments to contribute to the construction of a world better.
The social technopreneur: This profile defines the enthusiasm to study, develop and implement a technology that adds value to society. Their main motivation is the belief that social problems can be solved with appropriate technological arrangement. Emotional empathy does not affect their motivation, however, social problems can be, a source that have an impact on their creativity and development of sophisticated technologies.
The social venture capitalist: Refers to "entrepreneurs with extensive knowledge in business". Their main motivation is "the market". They commit themselves to launching social business, convinced that the market calls for goods and services that positively impact society. Their performance is measured by the return on investment from their innovations. Social venture capitalist entrepreneurs, are more willing to accept vocational guidance and support of social investors and business incubators.
On the other hand, Hockerts [43] suggests that there are different approaches to drive an innovation that generates a social value. These approaches explain what entrepreneurs intend to achieve, prioritize, and their means used to achieve their goals, defining three types of organizations ( Figure 1 ).
Profit as a goal Profit as a means Social impact as a means
Social impact as a goal
The profit from principles business
The social purpose business
The missionary business 
Methodology
Sample and data collection
Unable to study to all Mexican companies, this study chose a non-probabilistic sample and the technique by voluntary respondents. The databases of the national registry of institutions and scientific companies and technology (RENIECYT), Venture Institute and the directory of hatcheries of the University of the State of Mexico, were used because their relevance for having the information necessary on economic entities. On the other hand, the information of each SME was verified on official pages of Facebook and their Internet portals in order to obtain a representative number of companies involved in responsible innovation. Thus, e-mail was the mechanism used to invite companies; it was the link for access to the measurement instrument.
The period of data collection covered the months from January to July 2017. Interested firms delivered their answers, achieving a participation rate of 12.55%. However, we used control questions to identify those who acknowledged that they had used responsible innovation, in other words, new improved products (goods and services), or a business model whose implementation resolves an environmental or social problems [35, 48] . In this way, the final sample for this study is composed of 100 SMEs (88.64% of respondents).
Instrument
The sections of "social entrepreneurship" (section a) and "General information" (section f) from survey data were used. In the first paragraph, items were located to estimate the degree of social entrepreneurship (Table 1) , at the same time, items were evaluated through a scale Likert type of seven points, where (1) was " extremely poor " and 7 " excellent " ( Table 2 ). We believed that it was our responsibility to create new solutions to attack social problems, not to do so, our morality would be questioned. With respect to the construct of social entrepreneurship, items were subjected to a reliability test to analyse internal consistency using the Cronbach's alpha (α). As shown in the Table 3 , was obtained a value of 0.810, exceeding the minimum of 0.700 recommended in the literature [49] . Additionally, to determine if the scale of measurement of Social Entrepreneurship is valid and reliable, was used the confirmatory factor analysis (CFA) technique. Analysis was performed using Mplus statistical package [50, 51] . Since in the model analysed indicators are ordinal in nature, we use WLSMV estimator available in Mplus software, which is a robust estimator recommended when analysing ordered categorical data [52] . The WLSMV estimator was developed by Muthén, du Toit and Spisic [53] and it was designed specifically to be used with small and moderate sample sizes.
Following recommendations of the literature on validation technique using Confirmatory Factor Analysis (CFA), we calculated Construct Reliability (CR) and Average Variance Extracted (AVE) for scale [54] . Values close to or above 0.700 for composite reliability and 0.500 for average extracted variance were used as indicators of the internal consistency of the scales (in the case of the scale analysed, CR had a value of 0.868 while AVE reached 0.535). The criterion of all factor loadings being significant (p < 0.050) was used as indicator of convergent validity [55] .
Regarding indicators of goodness of fit for model, Table 4 shows the results obtained after estimating the model. These results allow us to affirm that the scale used is valid and reliable. On the other hand, the "General information" section included a section of questions to better describe attributes that may occur in the form of social entrepreneurship (Table 5 ) and another section sector (SECT), economic activity (ACT_ECON), state (STATE), city (CITY), is a legal (FORM_JUR), year of operation (YEAR_OPE) and number of workers (NUM_WORK) of the company for their characterization. 
Statistics assessment
The cluster analysis, was used for the processing of data a statistical technique to classify elements where each of them is similar to others in the same group (homogeneity or internal coherence), but different to the elements belonging to other groups (heterogeneity or external isolation) [56, 57] .
A hierarchical test data obtained from the construct of social entrepreneurship was used. As a group of similar objects procedure opted for the method of Ward, seeking to minimize the sum of errors between the two groups with respect to all variables [58] . As a measure of dissimilarity between the groups, the Euclidean squared distance was used between each pair of observations, where the shorter distances indicated greater similarity [57] . Finally, was spread the ANOVA F test to verify the reliability of the cluster solution.
The analysis of the clusters obtained was carried out from the history of conglomeration and dendrogram, as well as the descriptive statistics (means and standard deviations). The treatment of data supported the software SPSS version 25.
Analysis of results
Sample characterization
Mexican companies from the study, operate mostly (50%) in four cities in the Centre of the country (city of Mexico, Queretaro, State of Mexico and Puebla), the other half is diversified in the North and South of the Mexican Republic. There are also entities engaged in economic activities of food and health (16%), information (15%), industry (12%) and services (13%). In terms of antiquity, 79% are young-adult companies (11 to 20 years), 7% new businesses (1 to 3 years), 5% young entrepreneurs (4 to 10 years), 5% (21 to 50 years) adult companies and 4% mature companies (over 51 years).
By its legal form, 57% rule as a limited company, 11% limited companies promoter of investment, 11% limited liability companies, 9% individuals with business activities, 6% civil association and the remaining 6% incorporation prosecutor, cooperative society and popular financial company. The number of workers (Official Journal of the Federation, 2009), 42% are micro, medium 28% and 27% small (Table 6 ), so they are faithful representative of SMEs. 
Clusters according to social entrepreneurship to drive responsible innovation
Reading of the dendrogram is evident the presence of two clusters defined from the point of the graphic view ( Figure 2 ). However, assuming distances from conglomeration history and the purpose of the study, was decided to make a cut in the 93 stage, to obtain four clusters that would describe and differentiate better Mexican companies that lead a responsible innovation. This decision was supported by the ANOVA F test to find differences highly selectable between the identified cluster (p ≤ 0.010). As can be seen in Table 7 , in general Mexican companies were valued as "good" social entrepreneurship ( ̃= 5.38; σ = 1.32), however, there are differences in the estimates between each identified cluster. According to the information contained in Table 6 , cluster 1 is the highest level of social entrepreneurship ( ̃= 6.19; σ = 0.65), characterized by SMEs motivated by their conviction to social change and their inspiration from other activists in order to decrease the social and environmental problems through the optimal use of technologies; in addition to being aware that ethical factors should guide their actions.
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Moreover, the cluster 2 is characterized by a high score in their items, even with values higher and convergent compared to those obtained by cluster 1. However, the difference lies in that, the cluster 2 is not inspired by the success stories of innovations and networks of entrepreneurs ( ̃ = 2.62; σ = 1.20).
In cluster 3, we observe that social entrepreneurship is in a halfway point ( ̃ = 4.32; σ = 0.56), meaning that to build or develop a responsible innovation, the desire for social benefit comes into the study and implementation of technology, since there is a conviction for social transformation. In these terms, this is a group of companies that do not care about their morality ( ̃ = 2.79; σ = 1.47), and is not moved by the decrease of socio-environmental problems ( ̃ = 3.79; σ = 1.87).
The cluster 4 is characterized for having a "poor" social entrepreneurship ( ̃= 2.58; σ = 0.81), lack of motivation to change and social commitment, inferring that are conducted under other aspects that are not included in this study, but they are exist in the Mexican sector. Note: * value highly significant (p ≤ 0.010).
In terms of approaches that can explain what entrepreneurs intend to primarily achieve and the means used to obtain their goals (Table 8) , it may be said that the main reason to conduct responsible innovations are the technological results (47%), followed by the economic (37%) and finally, the social (14%). Also, 62% of these SMEs have received some resources or support their responsible innovations while impact on the financial results is visible in 94% of the entities (64% with 30% with few and quite a few results). In contrast, 60% of the SMEs have mechanisms or methods for measuring the results of innovations, implying that it is only for those who have been supported and have been benefited by their results.
Clusters 1 and 2, share the same technological motivation for responsible innovations, however, is observed that in cluster 1 there are fewer companies with social interests compared to group 2. In other words, the cluster 1 is more technological and less social, while the cluster 2 is slightly less technological, but equitable companies oriented towards the social and economic aspects. In comparative analysis, clusters 3 and 4 have a greater inclination towards economic aspects. At last, in cluster 4, there is zero interest in social issues, an attribute that distinguishes it from the rest of the groups.
Regarding clusters that are supported for the business incubation of innovations, it was observed that in cluster 1 about half of the companies have some stimulus. In clusters 3 and 4, most of them do not receive and cluster 4 completely does not have support. Despite this situation, 68% of SMEs in cluster 1 are considered to have "enough" financial results generated from innovations implemented, followed by clusters 3 and 4, while the cluster 2 is characterized by failure to observe any of these good results, since 62% mentioned that they are few and 38% perceived outcomes are null.
An important situation is the lack of methods to measure the results of responsible innovations. In all clusters, more than 50% of companies do not have any mechanism for this purpose. The results are articulated with business incubation support and financial results that could be inferred that there is a relationship between such features. Moreover, the cluster 4 stands out for being integrated in supplier chains of large enterprises (70%) and belonging of a chamber or business association (80%). While the cluster 2 is shaped by companies with the highest percentage of enterprises with recognition of their quality (71.4%), cluster 3 is the type where more entities with export activities are carried out (47.4%). Finally, cluster 1 is a combination of companies with these attributes. 
Type of organizations to drive responsible innovation
Once analysed the levels of social entrepreneurship and the characteristics of enterprises, clusters can be configured according to models of organizations to try to conduct responsible innovation:
Cluster 1: Techno-scientific model (50% of SMEs), this model has the highest level of social entrepreneurship with a strong conviction to change, being aware of morality and being inspired by other activists to reduce social and environmental problems through the optimal use of technologies. Technological aspects are its main motivation when it comes to the development of a responsible innovation, receiving support for this purpose. It is a group where financial results are perceived in different magnitudes, thanks to their efforts to have some method for its measurement.
Cluster 2: Techno-social model (21% of SMEs), this type of organization sustains its quality through awards and certifications. Is not inspired by the success stories of innovations and networks of entrepreneurs, but is moved by the social and economic outcomes. It is common to receive stimuli for the development of responsible innovations, which lies in the perception of poor financial results, although they have fewer mechanisms or methods for measuring such results.
Cluster 3: Capitalist-social model (19% of SMEs), this kind of enterprise stands out for its activities of export and being guided by economic outcomes. Its social entrepreneurship is moderate, where the study and implementation of technologies take place and are indispensable for the generation and development of a responsible innovation. It is characterized by a lack of concern for whether their ethics are challenged by others, and are not moved by the decrease in environmental problems. A few companies can receive support but it is not necessary. These companies have benefited from financial results by innovations implemented, although instruments to measure them are not an activity for the majority of SMEs.
Cluster 4: Capitalist model (10% of SMEs), this model belongs to associations, companies interested in economic performance, providers of large enterprises with the absence of social motives. For this reason, the level of social entrepreneurship is 'poor' and there lacks change and social commitment-oriented motivations. In addition to this, it is a group that does not receive any kind of resource, or support for the development of responsible innovations. Apart from a few efforts, most SMEs do not have mechanisms of measurement to assess their economic results, however most of them, recognize some financial benefit; implying that they are conducted under other aspects that are far away from the social entrepreneurship.
Discussion
The results suggest that responsible innovation requires certain additional motivations apart from desire and feasibility of the change, empathy with social needs and a sense of morality. In this sense, responsible innovation finds its potential in the business, technological and academic abilities of entrepreneurs.
Within the sample subject of study, 95% of entrepreneurs, have higher education and 50% have done postgraduate studies. In addition, 61% refer to having information about business. The results obtained allow us to identify that in Mexico, entrepreneurs mainly develop responsible innovations driven by enthusiasm in developing its business, technological and academic abilities being the "Techno-scientific" model the greatest affinity possible to Mexican entrepreneurs.
The main driver for the "Techno-scientific model", is the strong conviction that social problems can be solved with the optimal technological arrangement and thus tend to obtain foundation support. Although emotional empathy does not influence their motivations in a decisive way, SMEs under this model, found the problems of others, as a source that has an impact on their creativity to develop sophisticated technologies. In general, they have generated a connection articulating scientist capabilities around the solution of problems and specific challenges of society, which found root on priority needs of the country. By this, support of social activists or scientist networks is important to inspire other entrepreneurs to create and develop focused innovations.
From the Mexican experience, this study has provided evidence related to, responsible innovations within an SMEs context and can be conducted through different organizational models, even isolated from institutional systems such as the "Techno-social model". This finding contradicts European approaches relating to responsible innovation representing a challenge that must be tackled in a collective way and foundationally. Beyond, this study gives light about the existence of a type of SME that prefers to build its own path as a symbol of leadership in the field of responsible innovation. The "Techno-social model", although not usually inspired by success stories of other innovations or through networks of entrepreneurs, sustains its responsible innovations motivated by the explicit desire of obtaining economic benefits and developing and implementing technologies that add value to society. This simultaneous three-dimensional desire compels the integration of responsibility in central business strategy.
Identification of different models of organization to conduct solutions to social problems, can add elements that change the logic of discussion, particularly with arguments supported by current social entrepreneurship researchers, to consider that -non-profit model -is the model of a distinctive organization that embodies social entrepreneurship. In these terms, this study contends that a business initiative which is intended to create social value, might accept in the same level of priority, other kinds of expectations such as: techno-scientific progress and economic results. As explained in the previous section, these attributes are configured in the "Techno-social model" singular organization that could embody more accurately the phenomenon of responsible innovation in the context of SMEs.
Conclusion
The concept of responsible innovation implies that the innovative process design, is necessary to ensure its positive impact on society. From Europe proclaimed proposals, rules and governing processes have been established, however, responsibility interest is not exclusive of a geographic location or a specific organization type.
Unlike common innovations, the responsible innovation is the result of various reasons or sources of inspiration that influences the decisions of creativity of entrepreneurs to conduct and generate innovations to solve problems of the society.
Through the statistical technique of cluster analysis, this study identified and characterized four groups of companies according to the level of social entrepreneurship that has led them to the generation and development of responsible innovation. Each group represents a "model of organization" which has a different focus and are summarized as follows (Table 9 ): While in Europe the dominant discourse about responsible innovation focuses on the control of the risk of social rejection of the advancement of science and technology; in contexts such as Mexico, the phenomenon of responsible innovation is configured as the mechanism through which entrepreneurs articulate its technological and scientific capabilities around solving priority and specific problems of the society, even though, the social impact does not crucially affect their business initiatives. "Techno-scientific model" (50% of studied SMEs) is proposed as the model of organization with greater viability for Mexican entrepreneurs.
This discovery may contribute to the articulation of efforts to establish platforms and develop scaffolding between "responsible entrepreneurs" agenda and "strategic programs" aligned objectives of sustainable development rooted in the priority social needs of a country, to promote convergence between entrepreneurs and place of competition.
Limitations and future research lines
With this exploratory work of nature, reduced sample size study and transversal cutting; longitudinal studies, are proposed as future lines of research to draw conclusions of the phenomenon in this other sense; as well as researches around to variables that are related to motivation, cost effectiveness and social value within the innovation process. Being a descriptive study, is recommended to support in a better way the results with confirmatory statistical techniques.
